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International Agency for Research on Cancer jUaj^uJI ^W^ ajIj^I *L£jI! c^jji 

j\\ Aj ho a /oil ?rjll n^all a) J aJ ml c-lj-J> (jua^juJI <jiaj_-aJ AjI >^>Vl jh ^ (j_^Q j_J.ljaJj| (_gj1 m a /*-^J 

j j aj ill £_>* oIjLulaII ^Ai J-c- 1 §-* > Vi j i_$j±-uiA Jl Solarium (aj-c1'i L> ^yi jj.a-uu]| Sj-joiI 

.Ajlj «s ^ll CjIjjj-ulaIIj 
Aj-cIi la >^iVI Aj a^joLJ nil Jjji A » mVl Jj aJLj jl Cjj_£I A-LalLstJI A -s uall A « hi *1 A_juU]| aJL£j]| 
J dlj-JoJ jll A_jujIjj1] LLSjj ...Aj] ^ ojj uaJ A J j j ^ aIjju AjLj^VI (Jl <ft *i *n! S^J <Jj <_£ J JH 

j 1 ail jUajjaj Ajlj^aVI JLaJLaJ jli < Lancet Oncology ^l-^o^ ajj hll a\ -\*\\ 

Ij] %75 Aj^f ^j^ (Melanoma) 

ajjjVj-joiII aIj aj > iiLj La ^j^i ^ ui Ij_j 
_6^o_C j^yjb (JjJoLjjI AJj >^tj J-Lc- 

j_^j^q J Cjj q i (jj-**\ a_joiIjj] LLajj 

Cancer Center Sloan-Kettering 




0J-& ^IJ_20_ 



u^ 'Albany 

A 1 11 ^ ^ ojj L^aJ (jl— aj) Jl (Jj aj J Slj^l 
_^L1q jJl t> mil jj-jkjj] 



^ jAill jj-kill J Sjjaj> aIL^ 

djl£ jll dlLLaJI aj^l j_a.l pLaLtJI 6J-3U L-Q d fll *n ^U (j-aLa. t : *i aj J j *A Lj Nature aL?-^ ^j-^ 

A_^q A IjJ *\ 4-JJ-3 AaJai^o J lAhS U^ lH^ C5^J ...CJ^^V^ j j hi j (j^-*^ 1^°-^ 6Jj-a-S-Q 

^JJJJj_X_jolj ^JJJ_£j^)_Al frl <fil CV ( a-jJa Jjj^)_3 . . _A_JJj_X_joiJU 
(Jjjjjj|j-T_>.n ia-joil AjLc (jLlal <_£jJi ^pl_Hl lj_A 

Saadanius Hijazensis u n J "^j jW^^ 

jl ljJ_^l tL-fll ^1 ^Vl AJj--ttl p (^1 nil J J J-JUJ 6^l^L*]| 

A g h \a\\ AjaljJtaJI A tjj hll jl J] jj-JIj AjjVl 
pIj >>i ^ll ^g-jJaljVlj Aj i r, CljJl£ jI ^AiLLL-o djl_£ 



jLgiVI l-^-J3 CjjJL^j jl h fi^\ SjljJu C- > J J ^1j 

. CjI jj ^ t illj 

20 j 15 oh uJh u 1 ^ ( L^iU I jJl^ll 

L-ol . . .A i a.1 h A_jUj|j A_Jl_Ljail ClljL^j LqIj_c-jL_^ 
CLljL^j A_t_>.»Ij t"i >>nl Al gj ^j !>LjJa (jl_^3 <-$-*■ j 
IjJLq aJj_L (jL^ '4_j]jl *Qj >, " > . 1 J . ..U^ >»" A 11 la 







S^^s 
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j^j-* >j^ 4-*xL*. a-* Andrew Rivkin uj-^j jj^j cs^A 

±+\jl* ji^jL£ 200 *j-ki jjW4} V j j ; ' a f>> J^J -24 Themis m4jj-^ <J-^ 



^ u-* Josh Emery c£j^! l£j^ j^-*^ lA^ 



ji a£jj ( j£\ (al±a\ & 29 <»4j ±±*i\ h ?illa &j! ^^i" jJaji) Panspermia ^j-^ ^ A? ^ ^ >ii£Vl Ijla ...^ji^lallj ^jjaII j±j 

(j^alj-L^lj jL^oAII J] Ja_La (_£Aj-J V (j^aj^Lj ^j^H J' ^W-^J-^ ^AJa^al jl J] JJ-JoJ ^g-fcj NatUTG ^L?^ ^J-^J-^ ^J-^J tll-a^l 

.ftLj ~\\\ '.bj±£> (j_C L_l£j_£]| lAJb j;}— oJ L^q t . il ^j jJt> (J_J tdAijL£]| ^j_a a\ A ^ p IjJV 

c^ Mauna Kea ±^aj* ^ »lj * ^ti ciuaJ 4.t—>.*VI *_joi2 l_>j ^ uilj ah ^j mU l_l£jj_£1I ^r L> m cAjj_£»x Jjl Vn l^La jj ^ qj jj ^jj-^J 



^ ^ » ^ 



^Ij^qj A_iLaJI ^j^q <-iiij <_LiJaj ^ In t^ 4_ii Ija^j 24 Themis ^ m ^ * j ls*^ *j >>>11 4-xjjI ja_jj ...^IjLa 



J] AiLjJaJ AjJlAill ^jiajVl ^^Ic dlla j m aJ Cl±jL£ h) » t^jj^o) Jj-S-J « C!jIjA\I q-a ^LjJa J^oi^yLjai q-a 4ij_Lo 4j_£j^o ClAljj-a* L-lLc-^l 

Sjlj^jo C'\\ t t *| AJJ CJ *il £3 6c.L_a]| 
.« ftU-aJl JJ-bZ ^ pA_a1I 

jl ll ^Lftll ^^ jj^tII cajI£ 
^£ (tifjaij) 1aj*. bjb (JjojI t . 1 £jj-£ll 

AJ aJl (J-& ^Lfl-jVI j_-Q j ^ ^ Ij 
lAJh jj J a>l \\\ ^-^JJ ^<LjjJa CJljlil 
c"^ ^1 bj-Sj-} 6^j^a.j^Q c-^ajl (J) ^*1 au 
CjLiA^Jj-^ ?r la >n CJ aj Lo_J jj 4 ^ h\ m 
(Jj_g_ja^all J-xVI ...(_£ j^a.! CjUJA^qj 
^j^j_xll ^.Lxll jA>^fl jJfc jVI 




1 'i 1 r> j .n t> ^ J £ > : >n <-jIaj ^ 4il 
aI j^a. AiJa_ix CJ il ^ 4 j ui^ > : n\l 
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( j^ Q ( j_£ -Q _j_J ^^ jLa-llI .\il 7> (J-^ ^Jf-la-flll Aj-llli A a* x 1 
A_LjolLJj1I L&jj-^ao AjJ J <s uil ^1 ^oJ-Lll jj La > *al 

1 g j a (j^aLfl-J J (^-^1 Lg_j|^ 4_cj_joi]L (^j-LaJl A a aj ^11 
t^Ljfc 4_£U->.n J_a1 jJfc J_J S^l A uill ,1 a -> * all l-lia q\| ^ 

J A j £ all 6JLA IJLgJ 
j Lj_laJ ...S'\) S ^ <jj_£-J 

I ^ \ft ^ jl3J) <-_fljjJa a_a 

J_>_L uj ,. 1 c 




•i 



4 




II* j_£l ijjjLkjII 

L_jujL_jujI 



Ajjj-SII CjLLLJJt (j-4 jnl Vilt 1 i IS a j Jjb 

tliLLLill &.ub di j^ ^ p h t<\ .. aLc (J_£ 4— ,q1_>.>i1I CjUILiII ^j_-o (j-la 

<K ni all ...(jj'l "ill (j-A 4_ AjLfl L_flVV SjJJ_£ fljj L^aJ 4_t_>jLrt ^ q j 1 ua 
t^liA Jl 1 frfl t^ij) A_ii_i£ ^ e\ > Vigil J L^jLalL AiLxl^ll 4 J m/ljll 
oAJb pj.ja.j_j jj ^ q 111 j j -n ^ a . ..4_La]| J 4_Lo 4_LJ Sjj___»j 

1 g 1 a ^ j-^ c^" -- J^ ^---LSII 4_j«_j-u_-1 _Ij_ajM (j_~ C_iLa__JI 
. ..l_lc-j]| t . l3 aj (j_ajVI J) 

L_flj_jai Sj____ll fiJUb ,\i q i ll 

^j 450 J] £>^ 

pjA^a (jl U_aj_c I^J 
aj 100 >^ J-* j^< 



Ali i ill A m >^i 



?T1>n1 




V Ajj^uj SMS 4j-j^ij JJLjoij tilliA CjJI£ Ij] ... j_ix_A I 1a ^jcJ 
cjj a\\ a j j ^ .n a ^j^jaJI tdiLc tL^jl] jjj^.1 Jj^^aj ^ l_i_c.j_j 

L§iJijy L_ai£ jj_6 J j rt ^ a\ \ tiLaJU j_^ (Delete) W-^^h 

t^jULall L_flJj_xJ SA_a.j AiUoJ J-C- (jj^aJ (J_jLjoj^II ...(J-aL^ (J^s uaj 

^ ^ Lg-ii^ ji l^jLj ^i^j i^uiij cjiil^£ (SIM Card) 

aLc La jL^-Ja] ^aju t Vil gll jL-^j j-A a1^j_3u du a l^» jl jj t^L_A 

(JjLjaljll a\ ~\A ^j_A 1 g*1 II jj AJU 
6J_^IJ ^ L g ifJ m ^_^i tABjij^ll 

^l^jl^l fcdl^aj V ...AiLkill 
t4 mq j c flji (gll ^j_>j AJj,^ ^>^ll (J_jLjoj^II 

j_^j SIM -M CJliLkJ AJjli CjIj^I 

jjjJa j_^ jj jjj rt ^l l jl g aj LgJaJj 

cilLS ^hu— U ,„5LA-a USB -Si 

.oL aJI J] 4JjJ -\ a\\ JJLjoijII 




^j.>l-a-ui1I Sjlj^aJ (J-^l j j JU II ^j_>j ?n *1 j jl >^i r>VI 
,1^.j_j ^jjLaJl aL£-Jo (J^kL ...4_L_pLaJlj ^jiajVI (j^JJ^J 
Aj_^j^a. 4_aLiaj <Ljj^aall oL^all j aJ 1 <j^o 4_jjlj^a. <_aLL 
^11 jjl *sll jL-qII 4-lJ ua-J AjlJtll Ajj-3 rLjJ J^-J^i (J-fr 
4JLkll jl\ i<^ a ±^J\ ...1 g a.Lj aj ^1 ^ >^iljVl ^ oljJ 

^jj_j!>La 4 m^ ^ 4_j| j_a gr*i i"i (^-^1 ^"Lj^)1I cdLj (^-A <j_^aa11 
1000 ^h4j ^ J^ 1 ^ 

^1 ^ ulrtll . . . (<_£ jjJ J-clL-Q 

cj! 1 j jjj-li A al kJI -^ 

&1a ^-^-j (_gi lU-«-1I 

IjLgJ ...Ajj_all C <> >^ilj-x] 

jVI ^5!^ j-Lft^II jj-6 j-^ 
_AiLk]| 6Jla j_>a SjUj >nVI 
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4fL4lxll Aj-ouib bb A^iL^VI i>j-Iib jfljjj-a j-ij pj-Jaj^ Luaj) dllA 

jJb La :^L^I JIj-uJI ^^Lp 4jL*I Jj±aj JaI J-a CjLuiIj^I J-ualjJj 
ffj-SI! fJLc Ja^ <>a UIjJ Jail "o^-yail!" ftiA ^^Ijla 
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JjVl j ? >tfl JLiU 



j-Cj A ui 1 fj-^l j-C- JJ J ^\1 C_flJ_3U V li_j| 4 qj q aJl , , ,6 jl_j| 
J 1 *i A xi > ii 4_ j|j lA-A\ A ~\\ aj lii! L_flj_*j ...1*1 11 j «sl AjjjjjJa 
C*jl_Crl_joi a_joi_j JJ Xfjoi Aju 4_il <^_flj_xj ...oLL-ojU IJI 4_jl_g_i]l 
Jal q J 1 > >iMl b^_a-a JJ^ *J ma jj ^i m 6<S a^LulLiuV 1 j_>a 

1 7 Jj 1 5 * ljt ^ f-^ t4j-a^jll I \ "\\ Ll ni 1 4_jo1j1_^a] j J In nil 
jl L_flJ_XJ t(jj-fl t a >^|1 J"^ ^ *' A . ..U^ ><V 4 ^ll Vl >n 4_cl_jal 
A1j^.J_A ^Q_jujJ L^Q L- g-L^Q (J^.lj_A 6^_C J] r> > q' *1 J 1 *1 <fij-j 

j!>Lk ^JaU*^ !>\A^ £1^11 JaL& L^ii jj_£j Jill REM 
V) _..^L_L-3 jjj UWj cA\ }"\ Ml a-lq ^ jl t*SSl£ ^j-*j ...<_pljVI 

jl t _j aj CJUIjJ aJli $lg 1 ^1 LgJ Jal_jjaj!!/Ul j_-o 6jl-^l 6^_A jl 
jx Ig-jlxcV a1^_juj 4_>.»i_jj_a lg-L« aj l^o tl_gJ!>La. *tL£l > a ^g qj 1 
jll 'e>A ? il q\l Aij-xx ut L^all jx tilll] ...4_joijli_^l tliUljj_aJl 
jj al > : >n > : >n i j jVV ^-S-2jJ ...fj-^l j-- 1 gjl r- J > ^i *s j 

J cs^a-^l m-UI jj-^jj^? Allan Rechtschaffen 

4_9jJaj ^.jj V 4JI J-xillj f j q j q *\ jl£ I jj » j_6l£-iJo 4^1 ^> 

4_iL_c Ajj £ Jjl ^111 Jf^Vl Ua aJI fa] j gJ 'p>J-^ ^Jj^ 
.« Lg_aJjl_J j!>La. (^-aJjjjJl jjJaull 



A\ ^j rtl i j j <SU^ j_^_a ^c-j >n ^°i ^j!^! j_-q <1U^ J Igj >>i'q i 

X-all j--ftj ^g-^bj (^ ^\l Jal— uiill j^Q 4q\ 1 ^^ CJjIjj** >n ^ J (J J >aJ ** 
A <\\ 1 ^^ j nil rt J AjJLlq_j_£1I ^Ij^all j 3^ 1 j (j^al^iJ! jj_^Jlj 
JJ A j >ni\lj 4 LI >in\l 6^-J (jiul J-^VI j-^1 ...pL^j^ll j_-a 
l_^aj 4Ja_J_Jj^Q 4 q\ j ^ ^ CJJ^^ /*i^ j_A ^g-jLau j^o tilLL^i '(J^* *jl 
6AJ^ (_^^-^>! ...f»J-^ cJ-^ ^-joijL-aJ f j auj In t^_-ol 1'uhtfl fi lj-^ 
j CJ j a a3I t5-5ljjll CiJ^W C5- Q - jaL ^ ^ C5-* ^^ ^ uLftH 

^ 6 j-*j (U ' ^^ 1 FFI) Fatal Familial Insomnia 

J .. dj_lll J-C- SjA^ll ^a^-su ^aljaJl ^jia^all t4— ^->.»l J;J-^JJ 

j^q j ^^ Ml ^_c Jj ^g ^j j j\ ^(^Jjliill) jl ^ ill j!>Lk ojjj ^>^ 

L_Laj_!ill JJ J ua-j J-^- ...cJ-iBl (j!>^. 4j t j t i L bjj ks\\ ^aj-ill 
^^] ^K ui ^\| 6 Ji_A I^J_J SjLc ...J^qL^ J^ /*1J ^j-^l j-c- 
4_Ljal ^)<ft J to **1j 16^) <ft CV j^Q jj_jaLA_aJI AJj > «^> J AJ_C ^*aJ^)_^]| 

jl jJt> jVI J-^- ^-Sj- 3 ^ ^° ...'■— ^J-^W La-j|j ^ 1 *1 1 j ...SAjaJj 



J 4_Lq ^tju <Ij1_& 40 t^i-iA jlj Jiljj q^j-joW liA 
j_^ c flj q ^Ml jl Aj g >lj» Aj qj ^ Aju lJj_x_j V 1 i i ^\ ...a]L*JI 



jl < n Sj i n^U Sjo-uj 1187 f $M ;l q ft aju . . .A-jj-uijj-uil) Basel ^ **l > j-« ^^j^j^I ft^lp AoJI 
CJlUU JJ O^J^" ^t^iUI ...A_Lajj_aIj ^-jL^ ^-c- Sf>aJ Ij-^j 'fj-tt! J O^SULft 0^ chg-^ 

jjS$\ CJhj m)l ^jJl t jj M) ^g j ^Lu u i) Jj j-^-Luajj J-^* ^«iAJ 4(j-JL-uJl ^Lxij ilc- j^] ...^-U-uaJl 
jlj iCJl^Luj uj-ujj jito j^ rjlj-jj AAaJj^I) Sjli jl A-uj|ji]| ( jLs> jj-dJLiil -^J^ ^^-^ ...^-^ 
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cijjJa J>a.j p±& J>a^ Ajj^u JjjSj jl 



14I4 ijjbu Sjjxp ujU-ujI diu 

..(J-ualL^lj >$JaJl flS) Aj>Ja^ 




1a J\ Aj-uu SjjJ ^ ^ajI) ^ jjJaljj jaL <-ij>aJl £LJ ; Ji-u&l ^j 

Matthias Schwab v^*^ o^UilU ^j-L li^J ...^j A<nl \\\ dU La 
^jjil oti>aJI J U -£ L uiU 4-ajUsJSTI Friedrich Schiller IjuI^ <> 

j*. ajju>^ v^i vAA ?j±> >*j pjtf jit j^ </i) 4-^n ^sui 

Sjj-yfl)l) ^Stl ^aj J\ *±±*4 ^j (Sjji-^aJl Sjj-yfl)l) cijj-aJl £j!a £Lj 

Jjwjti) ^>D! AIa^ ^ ^iaI OjLaJI f^ d ^ ^ (JAiijl (Sj^il! 

.LLLw ^Hsu £LS U^ REM <^±ja l£ o^J 



Sj_£-3 (^s-^J ...P^ ^^ (*-&■* (*J-^ (j! <Jj-^ SijILjaill Ajj H 'ill 

^ au ^cj^aII ^j-ill jl <^-sj-3u \ \\ ^ a ^a-jLjJoII -> g qll L^>j_Cr^j 
p\*\ J-t ji£\ AjAjol^ SjAij J^l f J^J g^ t J at > ^l liAJ 
t_j\j_6 Ajj h ill &ijfc J Aj-uOJjll aK nirtll ...AjjLkall t fljt Jajll 

ijjll ax^Lol-j ^gJill AjJ_i£1I ^j_Ajj a£jJ Jill aJj'VI 

.pl^ill L^Lkjailjj 
jjJj_>jj FFI -Ji ls-"^J* iJ ^j-*-* >* ^ J o-* f^Vl j-11 

tj^ol t^lLLA jl J Tj |j_& . dj-ill j_C ^_g_9_3j_J j_A ial_C CJ^Lk 

aJjju V UJ Vj ...fj-^ J-^ M^J^H Aj_^_aVI cjjli 

j L-Jjl aal {JLij ...jVI 
j (^j-^l j-* £y~~ A ~J~^^' 
J g ai l LSj-H ^jJll jl Ij^j c£j^ CIjVI^ ^j ^(j^lj-xVI 
_^_xj AjJLgi C!j >n jl ^jllill jl Vj . . .(^-cll-all 

^ Institute of Medicine <^D*Vl t_Jall i^« 

ojjH ^11 Ajjjj^all Cj^lj^aJl j_>a %20 U^ <J! J^- 1 ^ CjL^qjI t ^ 



jl »t A' »'l -1-^J 6 j^J-^- (^-^ 
j^o c\ q nil! J-c- SjAill lJ_s 



■CH' 



iL*jI\j (^jLjoiI 



t^lljl Aj qj q ~\\\ ujLj > nVU ULg 7^ ^ ^-^-) A_alJa_-o ojj >^ij ^j-^l 
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U_o sLoaJI lii SHJ iJLDgJI u_o p_S 
*pg_i jga 

^ ^uLS I 3 aJlj 3 £)i Vj tSjjLj-S £j-uaj-4ll lift J>a ^Luiljill 
^i <jLLalj 4jj uAjj-XaII (j- 4 ../ ■S-'ftl **« * Jtj^VI /- **• A 
<j-a 4^1 V) «-itj^ytltj aI » lal) (j^ pljJ-^Vb jLajJVI (j^-i— ui 
.. aj^I £>£- ^ ' " * * £/ "V jLajJVI ^uJaJLuu ^jl Jj. aj ' " a M 

'"'Hj la ual Cjj.1j* /Jj 45 \j J ■ - tfLa-Ldl j^ • ;t t£-2j t>jlSl 
^a£j £j-uaj-ftll lift Jj-a. Aj^kil CjlaJj-aJl ...4JLa^ V 4j-ujJj 

fLftlP M| < $jj -^ a uj ^fl Sjj la a tlAj|jJa-ual ,J| lj-uajju ajj 




ouij Jif^^u j ajj * vj j-ft i^ ^jjii 

^ 4-aLft A L la j ,J| 4-aLaII uaj uaj 

^jj jn ^ uj j£-«j 1966 ^ :^ 

(ULp 17 d^a-P jt£) jjjjI£ ^Ailj 
ic-Luj 264 *«*-« t-JaJij fQJl (2m 

U^l^' <j»I AjIp j^Jaj jj jjJ 
„4j * i\h\ (jlatj^V 



jj-j^i c*llft ?<JjVl j-* I i >Vi au C5-2^S l^J tp ->! aJi 
(jpLc-! J-c jaI_3 JJ-C. j^at ^ >*V I jrni^ *(JJ^ lH 1 AiLLk-Q 
ftjLcjj (J >* q\Lj Lo_ta pjj-j ^j-^ AJiljlja^Q jl (_$\ t^j-iB Aj_jj_c 

j-ja11 (j^l ^ *^\ j--o j-L\ 9-jj ^?-j^ o±-*" C5 -2 ■■■UJ* 1 J *^ r^ 

j^ -\ ui Lg-l!l^ cP^S ^ C5-^' ^ 4 J^^ ^J-lili i al j au t!lll£ 
jl ^gjoi-Lill Ja_i_jJall (_^^j-J (jl (J-Q-I^^aII (J-a3 -(jj^^ lH 4 ^ 

^biV! i^Lc c 3Lkj u ^ <iii_Ji cjVI^I! oil ...t>^ 

1 g-JAJ ^4_jljjall c \\ 1 ^"1 Ai jJ^kVl ll-ftj ...a-QJ^all (JJ^^ f-^^ 
CjUlj H >^VI jl r> uj ~\\\ (j^Q L^Q AkJai^Q J aIU Jj_x_jjj]| !>Lj-<i 

Aj_c.^)11j (^q-juj-j L^q jl AjJj^qj-^JI CjVj ^>lll jl Aj-joLiill 

Restless legs) ^^li j-^ J ^j^4f ^alaXI A_Ljjaj_^]| 

.jjJl£1! U jj_6j (syndrome 

AJjA-abjaa ^ uj 9 ill Jjl -sMl j-jV tlij ?*^La.Vl j-C- l^j 
Si *1 uii iV Lg_i duuJ JJLxjjj Vj ^^ l^ A^La.Vl '^JjS 

p.j_ill AJ q ^ ^-ilj^j C1jIj_C.J (^-Cj^ylll 1 §J 3 C <> nl ^J JJLjoiJ 

J-tj ^M^VI jl ^-& A \\ 9 aJI ...^j-j^jII J_L»]| j_a ^^-frljll 

dlJ au L^Jl AjsJ Ia^J $j_Jjj]| (Jj_jJa_3 CjjLjI 4_LajVI J-a 




t^^ASl cjLujIjj ^a ^)j <n <n Vi <\\\ LLaj 

(3-« SjAa-4 4_L*j*j AJajJj^a a^I^VI 

Rapid jt REM SL^I dU s^ill 
Aaj>uJI ^£>aJ)) Eye Movement 

udi^Vl J^ Sjj-^il J J-Uall 
0>^ JlUaVti sLJa " ,, AALuiJ ,, 
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(jjj-CrVlj c-\ *A all ^jjjj >^irt\l CjIjI >>i «s ^i Ail 1 ^ ^_J^_5^^ 
AiLLa-o CjIjj ua-ij pjAJLS «i g i a <J_£ (JjLa. U^^l 'U^J-J^J 

^j-jft AA& jl— >.>L-^ ^i f a g a ^Jj^ c£L1a£ t"n ad 1 g jl C5"^ ...W^ 

JL*]| ^J Aj-uQJ jl I jLpVl 
?aJ aj I^L^al <j_£l ...UJ A_jjjj_jJa ^La.^1 (jl j-& Aj-Sj-x-q -> g ^\l 
^g-A ^La.^1 (jl J) (J-j-aj-J 1 g Ja-au $t"i <n*i a JJ J ^ djL^oaljJ 
,1 aj Ai AJl j] SJaj^I ^J-C pL>»All SjAi J.C la at aj ^-lll 
Sjli Aju ^g t n Ull 4 LI *n J) S^j-slII ^gi Sj£J-£ Ajj t >^i 

pLaAll o3 alj ^ill JjjjJall g_Jfc ^La-Vl jl a£jJ j^VI 1 g >Vi»j 
ajJjj aj^jII j!)La. Aj Clij^o ^gllj C-il^ajbt.^l 4 ail * a SjLcV 
(JJLg tQjj^aJ ...A-aVI AljjJa Ajj_£Ij ^gi Lg-L^a a g all la-LaJ 

ckn s >^ Jlc J^UJI Francis Crick 4^ <j*j-^ >* 
cjUjLxJ! j^ ^UaI! $j_£Ij "< <j h 1 1" J^ lUxj f !>La.Vl 

^-J* A^La»Vl ji ^J^-3 L$J^ CjLJjj Lai ...A_*Jlili jj_6 
Aj_jIjj]| CliLajl t all l_ij_jj_jj *ja aj J q ^ j (_£All L-JjLjujVI 

.<JLaJ! jJl£l! Aj_S! ls *1± ^11! ^Jlj^l £>a11j a^UJI 




tULogJ JILa f»*^ ■■ 151 nl 




^i jLiil ^UJI ^i >«J-uij J-. AULS Sjj-^j "^Uj" V 

t^-i-Jj-* ^jj-*-^ cLja^JI Jl jLiiVl dlA ULy^jJ 4 jUaVI 

. JjuaII Al-«LSl-« Jaa ^I>aI Jj 1— ajjj 

Ijj utlj Aju IjjjJaj pi ^1 '. JlLLVl ^r 4 ^J^ >-% J- 4 ^ ^ 

(Jjjaj LsALc- [ ' a j - a a ,AU±A jjJLiUU CJJ a j SjJtliall dAJt 
jl ^a-C-jj ...A-jjLc- ^<i ^j JLa ji jin ^ ^< JaJLuall j-4 CjVL^j 
ji LjAuj a JJb j-4 ^-^aj '"' ^** j^ a ultil p j-2j Jju A^ AjjAa 
jlaj-a (ja\j£>\ AaI dlli (Jj-Sj AS AjI VI ^fj ulAj 





^4 JaJLfi Aa.lj cAo-ujjAaJI ^oLtllt AjI^Luj j!iLk 
jAll ^ < 11 2)1 AjLc-LujJI aIIj (jj-AAlj-a 4 < 11 a ^ J-uai 
jj-aLLj jjlll Ax-a^LUl ...l^LaLL L^J ^ in L 
AojALa dLa^LC' Jc- jjLua-aj tjij AjLc-LuJ 
(j-« djlil) (ilH ji ...JJ-^I (j^ft-aU-J chjAlb AJjLl-a 
ji Ij^LLa a>aU jJfe A-a.jHl o>^ ijLuJVI SUa 
lAAj ...^b-uall ji ij^b-4 ialijH-^Vlj J-jIll 
Jt au La ^A-ujjAaSI AjLc-Luj \4 (j^a jl 1 2 j 
j^jj^j dAAijj ^ J in ^ ^JLAjL >«-Aj J}Jfe)j_Ai) 
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(j^o LaJ nnj ^g-ja* (JliLo L_l^jJaJ Iaij . ..jJtlll l.lJfe LaJ > 11 j "\\ j 

LAij-o dlii >^j U ULd i4_pL*JI a^j^I ^j ^ ^ ...xSljll 
c^j Hj*i 1 <u ^^.1 pl_LjJa jl tiLjjLijai ^yjla^ (jl.ii_a (JiLo 

^_A tiUi Au t$J ^jLj ^1 AjIUJI Sj_kjaJI (jj^-3 ...4 J >^> auuall 

(JxJLa^all (j_£LoYI ^ tJJ j «s j I\1 1 3 ...Clu<_jJal Lo_C tll_aull 
V j\ b±^l (jl Jl (, fll H^ll t^L ^(p\j J-a* ...W^ 6 ^-^J-^ 



ej-^2 (j^JfeALj V !(jj^l 4lL£ (j>a *J-?^ ^W ^ U^ 6.1j^j 

t : *^ «\ \\\ \ \ A r> ^g > ^i t *i > in (j-^j tiL*. ^jI_Lj tijj_£ 4JJL^ <jx 



...^i_>ab ^XJ^ J l\i «sj (jnl aj 
...4j_& Jj C-U >^i J c.Lo_juJl L_l_alj_J 
j_klj_^Jlj * >,^j-aI1 ^j_jujYI (J a ^all (j-o 4_*_Ja_9_£ c^J J al jAiJ 
p^jl (glj-jy ...(j-aLaJl <_£ii J ^lj-ulj J_£ll ...^LaJVlj 
(jaJ aj Ig 11 ^ ^ . mm Ar \A \ Aj_L3 4-^a.jl J ...4_iJj_£]| AjL-aSj 
___4_ ja i^_joij £jA_£J iaJLj p. ( _ g JUJ (J-£ (jl dll jAi_J A^ ...^jjAiJYl 

... jj-£II 11a j-* 6ljJ U C5 L& c^L £ -s J p j-uuj V *!>lg_A j_£I 
Lix jjj ^j (J_al j_a ^jVI aljj ^ (jl t"u \ t \ !^a cj j h "\ \\ j\ 

(_^jljj 4jq ^ tjjj_^. (_^j^^j Iaj^ lljj_£ (jlj ...filjj (jl a^jIq j-A 
iJpUaYI J-& ^JJ-^I J^-ll J^l L?J^ ...lib-C-l filjJ V U 
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fcJljaJl 4_au_iJaJ . _4_x^ Jj-iJ ^la^aII (j^ajall IJlJfc Jc 4 Wq i £ 
aj_^J 4_L^.jll LL^jLjuoJ toj -^aII J_^j_a UJ-^- ^-^JJ^ U^Lk 
4_J 4 >^il ^11 <J_Cj_jaij (j^aljijl ftjLjoiA a ^*1 (J_£ ,1 ^ JJj (_£jaJ 
U_C , W 1j Jj 1 i 3 \ > >n 3 J_£jaj1 <ja ^J^ J I 6^-*J U-boa *\ ^jljj^ll 

1jJaJ mmm j_L S $\ Qsy n \\\ llj Jj^sJjj L_A L_Jjl_9J La_£ ^J^ITjll 

J_£ja]| 4-JJ-3 lg-Aj-^J <jjo.J_£j j_A 4_Jl_j_j]| 4-1 j^ ^-J^)^- 4»jjM 

:*j Vlll tilLj A£r Jjuj (J-* JJJ £j Jf-^l UJ - ^ L^ J *^ ^ J-^>^ MJ 3 * 
ljj-&jrt ^rt J jLaJl jJfc Ia£ ^^JljiaVI AJ-C aS-J J^ 
^jx LjS L_J_£lj_£ll JJ-^l J-& ^jUa_C L_j£j_£ jl J_»J jj tAj uu >*\| 



JJ_^I t^llA^ J-&J -Aj mrt nil | <Lcjrt ^rtll 4_\j_£ j^^ -(J« O >*» 

U.H jjJ 1 rtl ^j ^joajj^J (Jj-^- uOj^ ^U a L>° 4-c-j-^ l_l£Ij_£1I 
JjLLx) Aj_Lkl^]| l_l£Ij_£]| 4-Cjrt ^<n tjjj^o j.ha_ui]| j_C 
L_J_£lj_£ll 4_tjA^ya JJ x j±^aj (^c-JJajIj jiaj^lj ftJ-Ajllj 
(j^a^-o-jJaJ ( jj^ } *ij (J^J-^JJ^J U-^\jj l£J* uiaim A_L^.jLjij| 
j-C- jj_j_£jI LJbJ » JJ 4— Ja j *\1a ojj >^ij L_J_£lj_£j| ft.Uk 4_Cj_jal 
j H \\\ A g -^j t _ it j j j (J-^J ja L)-^J ■ ■■(J Jbft - > ^ '^J-3-^ji j-^^>* 

\j_^.j]jj_£j]| A_gJ 6J_3j_J l-A (J^\ *_J mU frt rtl ->\| |XJ tftUfe 

ia_ai (J_^ (j^Q L_J_1J J_j>-aljll c-j-j^I (j_JjJa ^j-Cr i4 *n1*i ^11 
^i Ljjj_Lq jl h au u (jt-^l c-Ij-juj 4_*Ij^jIj Aj_Crjjai t _jl ma \ 

. jLj^ JJ-jIj p^jjL ^-SJ*j SjAUa 



Doppler Effect J-ij* j±te 



UjIxIiI 4JIa ^ AjJj^^II CjIaj^]| CJLLLi— JaJ) ^_uuj IaLj cLLa 



fa) ...Lx-iJ (J>J aj V 3J.J rtVl t_jj^Jaj 1,\i LkJ UjJlI >jbjj 
jj_xVI ^LSj Jijjail <j,\i LLjJI <_9JjJall JJ 4 aJ \ jl J JaJj 
jj_all CjUj j j^d JJ ...c-ljjll JJ ^cjjUII 6j_^IJj A_ja.jJj 
Jc tiilill ^.Lalc^ ^Iaj_aI UJ L^aJl 6 u^^^ ^^ J t jjj->:^JI 
Igj 1 1 ^ c-jt >n ~\j l^j_^j^a. 4_jujIj^ J-c- lj_L^*5 (jj-^il CjIj_^>j 
\$ \ *J.jj <Ll£ll 6JLA C1jLx_jJjJ Jj 

j_Cr LqJ J jJ_J_J_jj JA AJLjJaJ 6J_^-Q (j\ (JJJ (j^-^ c-li ij'^ lS^ 
jIaII jlx>J]| j\ pj-jJall Ai\j_^ J^^- L^^ 3 (JWJ-* 3 



CjUjjVI jl jU-alll IJ-A jIaIa ^JV-lJj liA J-a ...ft j -><\\l 

4_aj_x-A A^Ja jc jl ...<S j a^alj <li£ c-jLoa ^> (j^<^ Jj ju ^^ 
?1^j^^j j_aV! !1a J-xj IJUj ?Uli£ j£1 j ...AlL£l! ^I^jV 

^A 4 J ual m^l 4_j^La ...JJ.JJ m^ ^j^aj_aj 4_j_Ji! l^_j| ^aJ ...L_Jj_a 
Aj ma > : n tljl_r>j^ t> ^1 j_^Ija (jj-^J AjH jll ^aj 7>*ill CjIjUI^j 



^aj -^ul 6^_A A_jjj_J JJ IjjJaJ j_S . ..^g— uiA-uill 1 *1 a! JaJJ 4gjj uj 
J_^ja (j^o L_Jj_allj 4_alj_^ ^Ljjj ^a.l j_j_J l^_J| ^jaJ Sja^all J 

J_LjjI (j--Qj J-c-l l>° ^-^ a L \ a CjIj ^ p Jjj-j L«^ Sj_^a1I 

lg_j| V^a. (jiajlij <— Sj-Jol 4<jlj_jll C_JJ^ ft J t* <\\ IJJ-jujIjJ ALc 
JJ ^Jj-al UJ - ^ C5~^J (CD) g *>} A " L-Jj ual ^>ll ^aj_a 4 j ujJ 
jjA_J J&J ^c_^qAa1I ^aj_all l^_A jj^-aJJ ^J-S-J <^-flj-jai A^IjjI 
jj J » *1 4_JU_j1I S-iJ^ ft j 7* a 1 jl£jaij 4 j >»<i ui 4_c.j<i -^ A ^ (j^J 



f j-Jai!j 
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^j-UUJjll jA kt\ A\\ <jjfc qmajoA\ 

diA (2)-* u^A* 65 JL£^ 



&\ in" 




A_£j^ <j| ^^jjj .l^j ..al hi lU A_& j^all JJ-C- CjIj ^rtll <jx 
^ uj-jj Uj aj Ajli-11 Ajuj_juj (jj^-J ^jJlLaJl Ailj^ AL& CjIj_^a1I 
A_Crj_jai]| 6^_A <_£^j_Jj CjIj ^ a\\ (^-2^— J A£j^ ^Ua-Jj jlj q 1 ml 
V J j q j til iA ^qlj Ig Ja*J j_c tlllj-a-all ^_&b_j Jl Aj_iAj]| 
(Jlj Lo ^j'q Wll <jl A->.*lA.j1] jJ_lallj L_UjJljI (j^j 6<11^^q 

_ _ . c a^jLaj I IAjLjola (j_Cr AjIj_j^q qa ^\ £■ J-^ A J LXjojLoILo 

^j_a_Lx]| 4ojJLa> Jc- lafll -sj P^ ^ JJ-^I JI fi^li L-a J-*J 
^ U1.1J IJIj ...pLjJaill ^k Aj_Uo_j aJ-^j-Jj (j?n * \\ A iJa-au 

<j_c <ji_j_a" ;a_Lj cJ-^jj (Jj_a_La Ajpt ^11 jj >^ia (jc dj ajl 
pj_jJ j-^Ij AojJLaJl dj^.j tftjUJI dj^.j \a i jli '"SjLJI 

jj_ill c-l^jl ^gk *a\ hrtll SjLJI j_j1 »1 q j al ^ ^UL*]! jaj ml 
L&A^I ^AiLLk-Q C1jIj_LLjj SJj^_c t . 1 \\\ > iil tdlj ^ (J***} Vi >>irt 
AojJL^JI 4 uaJ rv jj_jLj" **juAj ^-Sj*J ^Ujja j_j_jLj j_& 

^LLSI ^j_jall jl A-kl^ouj j_aj "Gravitational Lensing" 

Ajj_^>j CIjLc.j a -^a ^-^ J^-J o^ J aual CjIj -^^11 (j^o 1 *1 j lj 
^gJ "sn^ tAjJj-jJall Ol_>.»iAtJl (J^q-xj ^ajSJ aLi£-JI a jj j ^ as!>Lq_c. 
U-jLjj ^ uAj AJa-Lli-lJ U-ji-lj (J-j-aJj AJ_Cr L-aC. j c.j_jJall li_* 
j_A a j uj 111 l^_A ___A_Aj_jJoa ^jj) t^t 4 a>J J 'ill qj_£_jj ^A_LjJa^)2il 

jh q a ^il q j a m «j (jx ^LLSI c-j >^l »1 3 ^> iV Aj* jj L a^j_U 



.AA j-j^oJ Jj '—l^lj ^— J j-jLjj pj_jJall l^i-jla (^11 CIjIj ~\a\\ 



i(j q >n\l ^g^J nil V LaJ ^-l_J^)ll ^plj L^OJ^ (Jj^ ^-^ u-^j 

j q > >n a] Jjj^ J^-3 ^l^^ljailj AjLaxll CjI ujU qllj CjI^-^I—ulaIIJ 
• ^ ^^Ji_jl| y-lj i "\ niVI ^UaJ dlJ 1 1 a] rdj-^-^All ^uHill (jC 
C!j1 7>11 Lj mVI (J_£l Sj_>jAaj aIaIq SLj^ILij CIljI (Jj ^glo-x]! 
(J^l Vi ^ U-LJ ml J aJ Sj_j^a]| j-^^)>a (j-C- ^ •> j II (j\ (^A J AljLjalll 

Aj_jIj A_Cr j-joiII C-U H (J_j x3j_!Lq j_A Lq_^ l^<jj_jiJ (jl Jj^ Acj_juj 
_^J| jJaVI Jj Vj-J^aj Sj^-^l jJa-S C <> > ^1*1 JjJa Jc 

■ ■ ■ •» >v 

A_Crjjaill eliLj L-jb > >J ^ jj j ^ (3-q-*j jj ^q 1 1I ^ c-^ a\ *\\ ^L\ 

^3 A_jl_iJill (-_JJ^ ^J-^J r> H Trt j-^JJ (j-^ P-C- jll (J-^ ^-J^ 
^^LxjI ?L_flljJaVl JI 1 1 (g <\\ UK La^Aj^ j^al q ^ il j t fl L^allttll 

?L_Li_LL&l Ia£ c kj^a-j UJ! ^k tjSjA Cj uiil a]1£]| ji 11a 
jj_c. 1— q JJL£ ^j^jj i'ql r>VI Jl Ajlgill ^k j±£sul\ 11a ^>^l 
p jj-2 C-ijj uj (^l-ll ^Aj ft J 7^ <ftti ^-flljJal ^>° MJ^W ^H^>° 
^Axlj ,,,JaLa j£ja!I ^j-a l_jjUIj (Jjj-jIj oj 7* a\\ c-l^Jl ^ Ajj_^]| 
(J^q Ajj^sj L^q (J-C- (3^-^^ tAJj ^ 7>^ll (jL^Il 6^_A A_jjj Aj il^rtl 

^j V igiV tdlij "Dark Matter a^U^II fcl^J" ^1 s^l^ 

jjjjj ^j^jj^Jl Aj^Iill pbj^ll ^L& jl£ 1933 ^ c^ 

aI_3 LqALCt A-aUaAll S^LoJl JJ-jlj H ^V (j-Q (Jjl j-A (^Jjj 

>jj uj ^>H CjIjULa (_^j^j (^ill Ajj_j^a]| Aj aU t\I a£j^. a^ujIjAj 
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QjSl\ • »k. . ^J (ji^ ' ,•• "j ...Aa\ EWl sjl_«It 



| | A*a Abell 2218 ^L^l 

CjIj^aII (j-a A^tiJl f j-uall .<LJj-Ja 41*- lS J^- 4 U^J* 

^Jjj La £4jJj-uall CjLujAjlJI 
J\ J— ai ../UliaJI ^1 
/Jill Aj^uajVI U-jUj ^ i olj 

II )1A „.<LAj^uw jjj^a /?■**« ♦»--• -♦»* 



.l£A9 Abell 2218 m 



^1 4-aLJal Abell 2218 



djlij_jjj_j (j^Q ^j j ^ j j lAja. <_pLc S^L-a ^^ 4 ^ 1 hall 
Xa <j_>» jAi /el ca_lj Vj j>i ^ «j V slgjtc kil mil »j Jail 

m *^£ lg_La ^jJ 
4_lj g >* S^Lq ^^ 4<^1 h all S^LJl (jl Ajj_j_a ^11-11 L_jj^aJI Lol 

^L£J xjJoILj ...LJ 4j unlL L_fljJLo jj_c. ^ .p ^ Pj-^ L>° J' 

LjJajl (j^aj LJLa (j--aj o J H i 4 g t>j t _ it j jj ^i (jj-^ll (JJ-J j^aJl 

_(j_i_j j^aJl ^j_,q )Aja.lj (j^a_^j_j j\ A_}j_j <jl 

jl c.Lj_juj L_jj_Lj (j j ^ 1 A_a 4 ^ 1 h^II S^LJl (jl ^j>> »ill isj-$ 

<xJl_J :*j Vlll tllLfij (^A pLjjaill L_Jj_LJl . .."LjjjIlJ t-Qj^J 
JliJj A-iAjLIaJI \{\ \ pL*. ftliaj CluaJ L& jL g 'il Aj*_j 4»U Jail 

C5 1j^ 6(^j-flll 1 g j \ pba. JL^-q ^i ^_Lj Ua J_^ ^JLlli fil Jaall 
SJjjoiVI 4-li-jII O-jij-J (>» tli^Liyi XJ LaJ >nj V 4 ua Vi pj-Jall 
UJ ^Ijlj Vj c-j Jail (J-a^J J^ "^j-jJ" JL A g > ^ i tdlU 
(jl J_£.i-1L J_J^jaJlj ...6^j_^j (J-C- JaJLoiJ 4_Lq (J>it Jl 
^A J-3 plj-2 (> CliLS ^J JjjojVI t-li-jll <blgJl Aj_3JiLaJl 

^J ...AjJi ^ 6j_^j-Jlj aIjL^JI aJj1£1 4j ijili 4 ^ j 1 i 

c-Lj-jJI l-Jj q j 11 ALc <ijj«_^Jl ftjLaJl ^JJ-a. ^LLj_c1 lJ_3j_j_j 
^^Lx-JL Jjl\ CJ >>nl ^Aj A-J-iJl ^Ij-SVl t JaJ (JliA tJaJJ 



>^j S 1x11 jjj^a JalLlJl ALfr <J_jJiLaJl A uaJ r> J^JLj Ja^^.jJ 

sj>-li ^i L^-ij f U^vi o'-S "Abell 2218" cr^l 

V Lj^q ^.LjJa_all ^k 4_3!>Lq_C. 6jf£-o 4 uaJ r> jj_C Cllj^Q I g il ^j 
j_>j jj j ^J J^l <il£j jJlJ Ai »j Jail jL ^1 uill VLa^Q p A_j 
,\i -sjll JaljJI ^ 4a\ hrtll SjLJl JJ-1j tdHjj ^j J i xll <Ll£ 

.JjS LJ1 C5 1a£11 plj-Lll 11a c-J-J 

(_^j^kl JjJaLLQ ^c AjLq til L-Jjl ^lllj CjLI >n ^>ll ^)jaij (J J J H Ij 
cJ-^ (^ cJjJ-Jg^j ^l_C ^-^aj ^— ^ LLJ tJ^-H UJ - ^^ C5^ 
tlJlj LoJL ...In ^11 JjJa (J-C-J cij^-^^ Aj ^ 7^ 'ill l— iLc j ^ 7^ ^11 
l_A^j^.jj ti_ii_J J_xJ ^1 "SJj-LLJI" <Ll£ll (jjj-flJ AjsJ La 
.Ig^aJL a (j^-H J^ t ^ 1 J j j < j h 1 > n*i V L_L£lj 



U" J j q ' A ^ cJ-^ a1_AAq ^jUj LJ l^y aj t4J_jjJa CjLa^l 

• alj lg_L£lj j-^-Vl (j^a t ill Lg-^Ja a j-j j j^t ill l^ aj >^ij aJj 

lAA LJj_^ ^jx fil jJ La J_£ (jl c-LjJ_xJ1 Aja.j $4_j aLoij ^jl UJ aj 
%4 J-^ Ja_La J J A J (^Jj-^ jL-Crj ^Ajujj CjI J-^>j j SjL^a (J_-g 



t<_jaLJl %96 -Ji 4j->->lj Lol ... jj-£ll ^ CJbj^j-Jl 4 j mi (j^ 



^Lj La^j-^j cs 1& JVAj uiVl xJal 



Jdj iaJj LJ A_LJ JA J^" c^ 3 

^a lj^ >n S 'ilj t<-JJaJl S^LJl Aj_aLq j_C !)LjjJa cLJjJI C"\ aj 
S^LaJI (jl A_jj_j JjVl LjJJ^aJl .(jj_Cr jL-lo (j_L_jj^a. J) AjI ^ *1 ll 
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qjS1\ t ah i a J cf^ ( JJ > ...^aULJI dJLall 




.i^a.1 <JI J La tSllJ f^j ^— ^-^j ^-Iaj^ t - n j 1 a] <j^alj_j_al ^j-^-q 

.4 a \\ a II CjL*Jj_IiVl 

J ^IjsJLj jJI A\ a aJI A_jJI 4* 1 hall 6jU_SI J n cl j-^J 
J_c. f L^aLaJLo A q j «s liJj-£ (jSLj jl l^oli JJ-^1I lAA JJ >^i* 
jl jl 4*1 hall SjUJl SJj^ nil I 4j_pLaJl 4 -sj 1 *1 J^kl^l Jl 4_ui2 
(jia-au (jc Lg > >i » 1 4_jIj_^>» ^_cU_jj A 1 1 >1n J 4j_jl_g_J (jj-^J 



l_Jj j aJI L-fll i* 1 ^1 J p gn C.Jl tSllJj LfcU-ijkj 4* 1 hall SjLJI 
<> La t a\\ J^kb Ifr-jj ^J-J ^ 1 jJl 4 j a aJI 



l^j^^LcLLj c-Aii jUiiij jU-ii (j* Jijii ujj ^ ^ W^ u-^ p 

c_l£j_^ 4J_i£ t <> t > >i jjjLJS ^-V^ C5^' c*J-^^ <Ll£a $tf£ij£ 
^Ij-aVl j->» Sj-Aj-IaII jl^-&Vl jl ^ <LLj1a1I ...lsj* >m\\ 

j_^ aIjL^JI CjUa£1I JaJLi] AjJL^ CJ >.n 1 jj-^II J 4j i i II 
^j c-bj-joill ^^J-aVl t Jajl ^1_L* ... Jj-^ll J 4^ 1 kail ojUJI 

),1^ O J J J ^ C5^J P > ^^ 4 H mj-lallj OJJ t > ^i\| aj ^'lll LjlLj 

.^JJ^I SjLJI l^^£ c^UiSV Jl£ll ^^*]b 



c-LLjI (jj-^ll ^^M Aj_Lq_c (j_C 4_j^jLJ t _ ll <\ j ua ^ (j_A ^ J T j 

l g j \r> (jLL-j cj! <\ j uLjaJI aijfc Big Bang pj h »ti jl ai^VI 
..."WIMPS J-c-Uil! 4git,^ aj_Ll£1I CjU_ 



Jl" 



S^l^aJl ^ lAjlj 1 r>l ^j-lxjj <Lmi 4 ^ j la r> Clil ^ j m ^11 6^_Aj 
Lg_il 4-jj H*ill 6^_A 4 ^ >^i JLaJ -s I (J_a .l-JJ-J ^qj A ^ \ H*\\\ 
J_^_xJl f j 11 ^ f-J-Jj 4_jjL-»-Jl S^LoJI a-- J-C-li-J-Il Ai_j_«-jJa SjI^o 
C!j aj iaJLj 4_Lj_xxj Aj_Lq_x-a c_fljjJa J 1_A^j_^.j t _ il j jj Jc- 
^JjjJa J-C AjJj_^]| 4_t_>j>VI JjJ-3-J J j 1 S 1 AJjLa^l ^j^aj^l 

sj j -\j\\ cA a \ >n 7^11 ^ WIMPS (j" j <ftjj dj >nj\ ...4_jj^j1I 
^j^l jjfcj ^"Neutrino j^j^j^^" t >vijl ^i_la ^^.jV^H 

O^Lcli-jJl Aj_Lq_c j_c A ajl i II 4_jj ^> > : n ^ll jj_c. dil aj >n 7^11 
^_3«_j j-Aj (jjo>a_jaiil (J-l^Q ^j -^*ill (_^^_1 Aj_Lkl^]| A j *1 j ">jj^ J ^ II 
4_j till_jai>jVlj 0^1 J ^» >-^>l t J * >-^>ll (j-Q AjV A-o-LJa-Q 6^1_A 





Httt 



M& 



f jQ 



& 



SK2 



m 



is 



''-• *.. 



»* 



%% 



*c 









jjaJ <_s!)Lq_c. 



juj A£r^jJol (Ja *s*i 



jUi! jpli] 



AjJLAjJ 4Jl£jll <*ij^j ...Cj|jLttjli£ <_j!>Lj J] l^i rt S^j^IjII 
\ aJ a L_Lll) Jal jl aJ ^ 6jh 3 a La S.1^IjJ| 4 L «sall ?r1 *1 J ^jl 



-cg jljj g £131 jLlIAJ C-J > >i IJ V tj^-J-ax 

^gi Sjj-Iq 4\ <\\ r> Ajj-^j lSJ-^ J AX A *ShWW^ c-L-aill 4-lL£j 
j| JJJ-J AjcjujI Ajj_A ^5-J-C- lgJa_i_jJaj ^jjo>a_jJall AjcjujI <j <i aJL 

.C-Lj-^-^ (Jj AjJj <LuJ^a]| ^J.».A-Ulll AjJ-jJol (Jjj *N*1J 



J-&J VI j J 1^3) (■ V^(g II j^aj ^Jj-Iall i \i (g a1 aJJ ^£ AjjjjjJa 
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f U-uJ! £jd& (jA f bj^ill IIhU Udjp 







a* 1 ...j^ (j 1 ^ ^) uj^^h J! jW^ 400 u^ Uini! 

^g-AjJj'i £jll jjJalll 1-1J > bJ IjJJ-^ C-bJai ail b_Jl j b*_£ 4J] ^*i\l 
.Aj-JaUll 4_«_jjVl ^J **W iS^ AjJI UL-aj ^Hl JbbgJl 



J iji\ j * i jl £_3j_ii l^_gjj ... jji ^il J-aJI 1^_& ,\i aj 1 ^Lol ' 

* i yu ...pU.>.iiii ^ ^iiii jWjs hi jb j ii £-Aj jc ajisii jaaIi 

4 j j Vill j^j *SRj-^ Ajiijll 6^_A j^ Sj^j-£ cJjJ- 2 ^^-& 

qa Jaia (jjjjl tAj,\iVqlll A-Ljoulj^II IpLaJl J tjlLa. 4^,1 aJ unall 
J_£ 4_iLc ^j_Lj rfilll Jbj^all (JjjLjuiVI Jj ci fo > ^ **\ 1 ^ 

^uau drt U^^ (j-o c-b^-^ll ^-^j-* j^ cJj-s-^l £y& J-^J ..\&^* 

jj-lj a_S Lq J-SjJ-jo) Ajjl^all A\ mrt nil I A£.^JoVI 6^— A J-C- 

jl a^J alal! AiLkll jl Aj,\jVq 1 II AiLkll jlL^A *\a t> Aju Lj >.n 

,3j13Uj uiVIj AjjIjALoaVlj A-LQ <\\ dlLA j^a Ajjjill AiLkll 
JjIaJj tAiUall 4-LJalS V jjl^ao jjfljJ J Aft!) J-^SJ li£jb 
CjjjJal jll 4j,\j\ j 1 II jjt >^ti Jc jUjcVI JA-SJ jl^-aVI J-li 
b_J j-l^Vl j j ^ j i »i >lp aJl j^j^iaII 11a ...Ul£j_£j tj_il£ 

c'\ \\ ^ ^ajuoII ^jj cJj-s-J (jl (^j ...Alnll a-x t_Lalj_j jJL^VIj 

i^jVl t _J ^j£ ^^ 4J1 kll ,\J ^jll j^j^iaII JJaJL 11 j 
Vj ("i >»n\ AjjjJj oJJ aj ^j 4_jA_iLa_j ^ ^^k^l j^l >^i^lli 
(J a XJ ui JjJ -^11 ^Uajll ^j£j ,,,(jjd-o_jaill 4 31 La (j_>a AJj^sJLq Ijj^^a 
jl J^ Ci^ ^^^boaVl Uj1a> (jx 4j ^ irtti AiUall J^Uljoal ^C 



Sjjj^a J I Jjajj jl JjSj (j^j^U (^j-aJl ^!>U]I (JJ^J 
jlg_i}l t-jbuil (J^aau JlC c-jj>-a]l (J-aau ^ilj -^ l^-*j ...(_^^kl 
(Jjbft-ulll L_L^I^)>J j)£j aIj .^)JiJ^Jj| AAJ^l (J^AJ^dlb ^J^ll jbolj^l 
jjj^l l^-A j-aJ ^J^-ll (_^j>^i^ll ?"JJ fi\n\ \ \j§ h\A Vj A_iJjCjill 
.4_jAjI A-LA.JJ AiUa 4_Lq f ^^lh>i^ c-buoill Aj£ ^i ^UaII ^Ij-ajVI 



CjljbLi Sj-juLc j_j_3j1j (^-ajj 1j^kj_A AjJ^j^q^I <-qj-^-aJI JJ 
o^-uLgv SAa_S ^j^ j uoj rj<i H ^ a\ cv pj^juLo (J_jj_aj_S ^)Vj«^ 

<j_>» Aj_1aj aj-c.1 1 > ^1 jbo_al j^Ual JJ (. V^g jj Aj3I jJLq ^Ij-c-I 

f\ ni "ll C fl^ j Ajjjj^Jall CJl uab-Ellj Cj|jb2 \ S $\ C-Ij-a.) cJ-^I 
<^j_j^I 3^-^! es^ ^^ T J Ajj^JtS ^ AJUall ^j-ljl-1 >1 h J 

6^_A . ..^J^ajVI 4-i-^J-^ cJj-^" tllljl.1^ ^ 4_a!>LQ_Cr Aj nl^ nl 
JJ l^_LaiJJ ixJ (j.>LA-uill Ajj_jJoI j_J_^J_lj ^J-S-J 4_CrJj^VI 
Jalj \y)A Sj^uLc ^J-SjJ (Jj < V^ §J (^J^-qVI Pj^oaII . ..(j^ajVI 

.^J-g-^l (j-^ 

(jji,^ L^oJl Ig -sj-lfll bd_iA 1 968 f^ J! S >^' 6 ^ ^J^ 

JjVl cjI aj o , gal l cajI^j ^Peter G laser j » «j< ? J±h 

50 (J! <J >^ W^ 6^-A.ljll 4A,b>.iLO Aj ma ui A£rJjJol L_lLIa_J_J 



c .l_ J Jai]| ^IjJ j)-Q Cjb^oJl U-lLla n jb£ Lq j_A j ^Lsu^q 1j_1gjL_£ 

jj^ dill ^> (^jII ijt >^VI <L£-J1a]| (j-^1 . ..lg n j *i*i cJ-^l l>° 

4_pball Ak\ ^\\\ tlul£ 4-Ljoj jj-aujl Jfi Sj^ill 6JLA \iq 1 1 
j|j q a (JaJU «lj-ij-J XJJaljaJJ ^UaJ c-blj aJ_J ^5^ H H »b_ll 
jb£ AU uajlx 4_jA_iIiJ 4 In ^* U^ljJ Jill A-ijbj^ <S\ 4JLLJI 
AjjjjjJoII Jlj^all j_>j jJa 3000 J-^ ^bj jl (jlaj i a a3 1 J)_>j 
j)>j CllbAll t jllnlj jl£ Lq j-Aj ...jlA-all JJ (j^ajVI Tciajuj j)-<j 

blU c 3lkS V s^U! c^bVjll jb U_^ ^U^ll CjMajII 

r-jljj_j jl xijlall j)>a j^J . ..^J^ 4 ^bJa3 <ba.j 15 L>° J^^ 
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j n \a\\ ^ AjhL^A ...SLfA 



...« [c£jj^ o'^ A ^ A£.lj3 ji] £-jjVI SLj_aJI Ax.lj_a ^g-Aj 

Lg-Lx a jj j ^ ^g ^1 til (jjfjoill Ha (j_-o oj Hi i <\\\ CJjLah aj >»iVlj 
fcjjjj_£]| ,\j ui£l ^U (j&\ f) J J-C Sjjti L_j]LaJa 
(j_>a jl ^j_2jll (j_>a oJ J J ^ plj-jl A-lj-a J-C- &J^LJ CJjLj j j ^ j ^ j 
tA-LjJall drt *n! Jill £"LLjI a_jj_joi_Jj fcAjJl_LQ_J_^]| ^Ij^all 
.1— lj 1 ill Clj_jJaj_*_J (^-^1 (^.jJalj^lj aL-all C_fljJa_Ljj 

AjJiUlISI A^*±*al\ 

J j L^aLLj J-j^J cJf-3-3 ...j^kl Jl 4-^a.j (j-«» CljJj^aj 4l ^ nirtll 

di_pL*J ciljL^ ^Science 31 •>* cijl ^ q >^i J_c jL*jVI 11a 

AjjLq_joi1I CjULaII <j^aLk j£»JaJj) 4ql 1 ^11 (jl_pVl J-Lo_^o 
JjLk" 4j3 r> (j\ U\ La J_c jLudJ^I ajA_a ^Aju * j t> 1 (AfDlllI 

^ Jjl ?jVI cH^ll JWj 6 j ^ 1 i j ji j-^j g?lll L> ..."SL^II 
jl i j a 4_j aLs Lq 4j_^aI j_a J jl q ill (jL^ 4_j1] Ijj-^ 
i£lj «s ^11 *ii >Kin AS J_j oU «\ll jl aj aJ 4_jJ ^_g_lj_a_j ojlJJ >-^>lj 



xj >^ij ^aLiJI 4 ^1 «s jj n a <*-jj-^ £-^-3 iLLc ^j-c 4 mrt ^1 

:aJJ (j^J ((^-^ (iP^J ^J-^JJ^ l—lLjl * all p ja -\A j\\ *j\ j -\ 

j_A (j ^ «ft*l 4-il jAi-J '(jVI .AJ-&1 1 la > ^il SL_a. c-U-j] *Lah ^ 1ml 

JJ rLaij 4-LaJj *j') j ^ll Jj ^ >* jj *l_a aLs S^LaJI 11a (Jj Laj 

■CS *.♦» ^ <_£jj-^ (j^>^ aJl 1 ^ a Jl jl AJ (ji-^ \jjj_11\j 

j_^ J£ Jl ^jju (jlAAall ^5-Aj^I jL^jVI 11a ^g-a J r^ all 
Clyde jj^lIAIa A^!i£j Craig Venter ji^ ^>^ 
Hamilton Smith < *o ^ ^ jjj-LIa j Hutchinson 

xjj-^ UJ - ^ '^ & T ^ J jjl <at •>!! Aj_jjj_^JI L^.jJjj_a1I c-LaLc- 

Aj_Ll1I L^jj » ...a_i£jj_>jVI a_£\jj_* <^Vj-j j 1 j j a 

« jLoiJ^I Jfi (j--Q 1 g ->j'l uaJ iaJ_J ^g-jll Jj^l Aj-cl'l L> >^iVI 
a JaJ L^_ jV Aj-C.1 i la > ^iVLj \ ^ q > ^aj Q-^J » J^L-J-3 ^c_jJajJ 
aIj aJ uaU lg jl >ViU Lo_a t J^qL^IIj Aj-C.1 1 la > ^il CjLj_jujj-qjj_^ 

4<aLLk-Q Aj \\\t\ j ^ ^Ij-a ^-*jjI J-c- (_^jlLaj cljLa.La.j ^-Jjl 
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j n \a\\ (jJJ AjiL^a ...SLia 




Uu 4-jfcLLuall bjjUyi \£L* CJAj ti&A 



Ljj*i Sil) £h» SjajlLuia 




SjU) ^J JaJL$I ^fl |jj AjAiJl i£JJ-&\ Q^A^1\ 



;J bjjlAoll £_aj ^j-l^-^l £)_a 'aj ^ J > 1) 
4_aLui 



\j y^^^ 4^±A 



^g J m La <jl ^j-jjll ^j^ 1 3 j £1 ...4 t jj nil ^ f_>.>il_>.»l ^j-*.j^ 

j_*j ...4_ia]_xJI CjI jj 1 ^ all ^k (J_-qL^ ^g-ja. <j-jL£ c-LJojU ^r-A-uij 
_<Lo_!La^l & j LI ^ ^ J] SjLjuijyi ^ (j^> »jll Ia_j L^q 

L_fljl_x-all aAJfc p j_3j (j_-o \ >* *1 1 AJJ ( ^j1\ jJaLk^ll <j_C IJll^o 

illl j In ^ 3 $4j j\ ua djLab aJLoai ^1 ^ jj_£J_1\I ut L^all 
CliljJa^k AjjI Hall ^uLlill J] (Jjj^-ajll (jj >>n (^lll <J_a_*JI 
r-!^ > ii ^ Lgil atI ml ^j ^ t\£\\\ ^q ?t t 1 > <aJ ^^ 4_jLill oJ ^t<i 
Ja_C ^pll Aj_c>1 *^ la >,V^l Ujj J-^j3J aj j > ^aJ 3 ...jLl^a ^^.^jlj-iJ 
(jjj_JLc ^ ^ t^j j^j^ (jjA-o ^jj-sujl j-^J (i flJ ^*i j "i i J °l 1 gjl r> 

LaJjLj^j t _j t^jjlj o jj \ £ CIjIj j t > ^i t^lLLA » ...CjIj-Ljuj j_ui_t> 



jiLL*!) ^a ^l«a>» DNA 




jjj^LaI) ^ ^lua_« DNA J-a-J ^J a^LLa tjlj SIjj 0-a u tii h\\ DNA -Jl ^1 JW ^ f Ul»)! 





^LLk^vlDNA-it 

UjjISJ ^ t n ^i DNA £-u»1j 6jU-j ^j 

.Mycoplasma Mycoides 



Mycoplasma Mycoides 
JCVI-syn1.0 



j-cija CJ^LLLLa jap jJb 6jAa) 

AClji Aj^UIa JAP jJb AjIjUIa 3 
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j n \a\\ ^ AjhL^A ...SLa 



4 fli\ jj >nrt ^ (Jj_fl b-J^I c>-<» 4_jJalj_aj| Jl djJ jJl LjjL^joiVI 

J l^j^j jJl£ "JjLL" AjJL^I jJb JjliU SjU! jl£Vl 

jjjlj jl JJJ (>aj-^ J-j^J J-C tjjLS jj-^_J A}^ ^_u)jjJ_a 
iaJ^I j_& L-q Ji-gJ ...jjJll J_c A] (j A L^ajllj 4_Lflj 1 i il ^ *b 
^LaJl (Jl^. jj 4j_Lu11 4_jjjll t _jl «s > ^il ^lj tCJjIj hi *1 ^ll <j_-Q 
U_iLc <j_£] ...L_ijLaall aJUfc elj-^.J j!>Lk J^-^l J-& "*i *\illj 

J L_fl3j_jj A j-g-3 '^-Sj-^j cP ^j^-*^ jl h a <jl j_^aJLj fj\ 



<j_a 4 tj i >^i'i jl (J^qL^IIj 



dP^ 



e^- 



i 1 *s JaLk 



^Jljjlj fie ±\jlJ Paul Keim f-j-£ lU? ^jh « f^ 
<1^ ...Northern Arizona 3 » * l *> ^_a Jljj^JI 
^j.jaj^ll | 1a j_t LgJUL* ( -um *J The Economist 

CIUU JJ ^ji-xll 6^-A li-L^-aj-J <jl Aj \\ ^ rtj <j_C (Jj\— uulU 

jl£l jJfc L^q jl $1 i \ ^j-£ J-C- Slj ail LgliLclj C_)l jj > <at \ j^II 
*l_a ^111 JIjj^ jU ill CJ_3U JJ U_L^ajJ jl tJj_jJa_all SjUSj 
^LaJl 1-L& Aj (j-aljiJl ;*j*i J ^ll hi L-aJLj g\ e\ til j_a (JJJ-3 
<ij_*-a] <±l_p -sll jLxjdJVl jj^j AiiJ CjIJ^I "I ^M\ AjJ aJSl 





JlJa-jj-dl Aj^j-j-u&I 

The Economist 

.LLCllk-ual 



•£ 
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CjLjIjj (I 4JJ mil CjLJuLuu /J^) AJfet^uu jl IjAj jJ LLa £>-4j ,,,AJI ol ^t iLp 

0-4JJ 0-4 dll^i (LjjiV) ^Jj^-J AJajuj^]) dli^jll JJ- 4 ^ <^1 uu) dJJb j-SJ 
( fl <nj (j <i a j La Jit c^jU-uiil aj-aJI (3lA Jj-a AjLLjJLa QAj^k A ^ <nj 
„./\i1 uJl JjJal^l] ( flfl ^ aM /JS-Ai j) t fl j ^ < (ill jl Jj aJ matb \ g i a j j j ^t 
Jj^jula >A JA j ?!>*ILa JjVjti-S 4 jtn h <^j)jS £jAaj UjaS < # n ml j J-fi 
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j_4j&J| jjJaLuul 



JLoJ -si jl t^^a-t ^L^ 1600 ^-^j^ W^-^ lj^-3 

^j_£-A_j_j ^J jyjLlili &1a ...J-ol£]| j^ll 4_La.j_-o ^j_a l-j j 1 a *i 

Ivan J^ u^! an^W" ^ '1996 ^ c^ ...W^ 
>^ j^jjj James Rotton ujAsj c>^h^j Kelly 
^o^-> cr^< cjLJjJI j-x 100 u^ij Roger Culver 

Ll_j!j c*1U_a <jl <jL£ A_iLc !jj_j_c Lgj i^^)>j_all jj_jU1I cJj-^a. 

(Jj aj J_£ Jjl g rt 4j| Jl 4_iLja) ...Aj-jI > ^ *sjj 4j 7. frla g.Ua -0 

_ 6 ^j_^.j ^ q 1 j jJL^I jl t : '^ aj c*1U_a t jj_jU1I 11a ^j-^-j ^JH 



jj_c. cijlij >^i*i\lj ixj|j_^JI ^"j-^j 

CjUIjJ aJI J » > * <l^j_Jl t*llj jl 



J_J_i $3 



1 £Ui 



j q aj J^II 4La.j_x jl JLLj 
^ a 1 •? j j_>» c*SliAj ...4j-&1 a"\ ->VI 

♦ ♦ 9- 

p j_jJaj_-all 11a Jj-a. CjLa^VI £c_jLjJ t4q j q aJI ^J 
j ^ j^aj C'\ «s j t*lliA 4 j j 71 j I ^cjIj \ j £- j^kj t : ^ aj <J_£ 



^Lk^l jjJL^ Andy Parr jL> cs^ ^ '2007 ^ 

CjI j_jj_xJ t . i\ )aJ IjjUaJj-lJ (j a ^ uat > o 4t LLLa ^J 4_ijLlaJj_A]l 

Cs -J^l JLj-ttl ^ CjLjj^I li_L3 t5 Jll j_*Vl CjljJil AjJl^a) 
^iJj_j ^jj^a La_£) 1 <o j r> ^ a 1 £ * j--<a-all 1 g j a jj^} 
jll ^Jjfja. J-C- fjt <n r*l » ...C- >Uh j r>Vlj ^Jlj^aJl uj uu 
aL^I Jl_a « aLc t <> la j-^q-^ LqLc jjj_JLc ^-jIj-3 JJ Jj^aJ 

J *\ \) ^\ JLA1! ^ <i! A_i£b ^n<; rtJ » BBC Jl ^j^-£ 

jl Aj_jj_c- ClAij-j^-aJ (_^j^ (j^al a ujU ^ q *i\ i lH^ 6 j_-o_Sll \ ^ j 3 
l^_A A^l ^q (J j I (j-^-J ja-J jLj ...« <jaa-^l > : n ^ jl 4JJ > Kn r> 
jj_iJ JjJjl ^g Ijj-^Vl jn qi\l ^1L& JjLa. J q 3 tj_-aVl 

t^ijai jjJs!ilj aLi! c?\j^\ 11^ djUjj Arnold Lieber 

^i pIaJL&I AlLa. L_all 1 1 j_^ jJ-^l Jj -> > »i 3 j ^La Lc^-Lc. 
( j_3j _ Cj^lj^aJl &ljb A\ \ \ r>l __ aIj-C-I 4 ma ^ (j!>La. Ia_jjjLs 

j\ qa 1 ^ a\\ ja-sIW JL-S ^ ^ * a j — La j-j^j (^l-ll CjLqjI t all 
AjJJ CjjLJoI Lq 6^a.j 11a (Jjj-J ...\ g "1 q j >n (^-jil CjLcLoiII ^gi 
^jj_a^ljj 4 *a\ -\ c-LJal j_>» (j-jjJ ^' A^_a ^CjLoiIj^II j^ti 

'1999 J! 1997 e u o^ J^- 1 ^ ^ ^JhJ^^l 
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'George Abell cW £jj-+ <^lm>V1 cs-^ JMjj 

_^o_a]| jj_j\j j^o jj-£I \ \ii c 

^^ a^jj 9.2 <^i c^jJj Jljlj .1964 a-J 1 ^ 27 
Jjljl! Minn L^L^Ji 130 JUL* J! ^ La 1£— Vi 

r-b >^ll CjLcLoi J CjIxj Sj_gJl ...4 TM 1 (_^lll ^^qUj-uuIIj 
Jj-o-uip 26 ...-^ ^La. J dL^II CjjI£ L^lc 'JjVI 

J^Lai ^j^ja ^j^ 9.1 ^j-2 £j_iL Jtjlj '2004 

(Jj_L^qJ C'\u mJ ^-^qUj-joiJ 4_j^.j_a jj_g_Ja J] (_£«jlj 6 J H^j-joi 

VI s^LjuJI J t*lli \±j ...^ 14 J u^ * & Uil! 250 j^j 

dLfc Jjfc ...cL_jJ| J tjJ^Ua Jlj_J V jL£ J<ft 1 ^*ll jaIII jl 
jjjj_aIjjjJ 4 tfll ^> JL^L J J ^-^J L>^ ?4_Alj-a J j ^> a 
A^olU Ajj >>n j Ja_j_£a]| ^_xa_ki\ jl jj.J_£jj (_^lll 4 j 'it LjJ^ll 
Sj_§ t *aj q aj jl S^Lj J) A_j jt 1 1 a 6jj_j-aJ (_£^J-J jj-^Jlj 
L-AJ > ii jj Lq tCjLkiJi^llj jLaall pli J-t A_j*_ilj]| kit Jail 
x_Lo^aJl jjj_£Lj Ajj H 'ill 6.1^J jj_£-£-J1a]1 ...cJjV^I pj-3j-J 
.MlajVl <L-^ j-* 6J--Q 80 ^J-^ J-af J^l <L£ jb 




JJlj-uJl . . . (LujJj_2) Jl Hijrt (jLuj JaA J j-aSI pLLjjl 
JLaJl j-A LaJ£ A_£j_aJl Sj^ ("1 hi jl \'\ <\\ mi ^ I I <j <i <n"i JJl 
(jl tiji mil (2M ^^J ^CjI lij^ <illj J^-^I dLx^ £-« 



j>J^ jUI 



. i» 1.^-tll j_^Q £y-^ 



'JJ- 



uJ! 




J-^j tCjVLJI j-» jjA£1I J 
ujU-j ^Vl£ tAj >n q*ill jl AjJ >n 7^11 c-Ij-joi tM-kalj^oVI (j^» *j f% $ °i 
Jl LaJta 1 ^1 un ^xJ li-g-1 tpj >^\l jl ^5-jJajAll t*Luall ji 

"UJ 1 ♦ ' L A-qL_C 6JJ_J.-^aJ ^_AXJJ_J L L. 1 LUJJ Q-J$ t£lU_Aj ...^)>J_a]| 

t(j'r\ * \\\ A Ij ^ J Lq ^ > ^i *^l mjoj] li_* ...^)>j_all (J^a.lj^Q (_^^-^.j Jj 

jW^ *jVj J Patna Medical College J^ll^ ^L-kli 

<]jl -srtj (j^al ^ nil 1 ^jj ali 4JLa. 800 ^-^lj^ \j-*& 4j<^ $ 

£-Aj l ^htrt jl I jjL&I j 1 979 j 1 976 u^ ^ & ^ ^ u o 
J JJIj-jJI jl JjJj j_-q t*SliA ttSlIi£ ... jAill JLl£l Sjli J 

Aj CjI Ijj ^>^llj jLaall fiLiA j-jLj_j L_^ ^o-flllj j_jLj_j Ijjt m ^l 
t A *n j ^> > ^i t"i uaj] C1jLI_5 Jl 6^_A ...jj_JiJlj X-all Jj-AlJa J 

JLl£l Sjli J!1jL ^jjj Ajj ^ ^ll cjUjj-ulaII ^B\ g Iml jl JLLj 

.Ajjjj^all Cj^lj^aJl S^Uj JJ c5^j-J L t^o_all 

.pj-jJaj-^lU LgJ AiX& V j-o-511 J^.I>q jl pLLx]| a£j_j 

IJLA J AjJjj-hl all J^ aj j jl xjajsJI J-C t . 1 a>j Ail Aa\ J ^>ll 

.I*! o-Lu-l V CJlalj^ J_^ rJ U! ^Jaj Vlj j^Vl 
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Cil\j,L £UjI ...JjjJa 



? 




JbaJl jJfc L-a_£ Aj_^Lc Aj_>jJfci dilJ LaJb d> >n A ja^L A kj 1j-^l Ul£ aJI 
"Aj^jJ" j_l£i 4^-ilj^ ^li_g-i <Aj >.i gill j Aj,^ uuaJI j^alj_^Vl jt JjV jll ^ 
(jj^ll apLLlj^-al ^r > ,Vi j (j_>j c^Ujfe ... j-T—uill ^j^i ^j L^q (JJLq $Lg_jJa_*J ^ 
Ajj * >^>j O.W ^**1j j_x_joi]| c ql q -n S j .a_&j_*_jaiJ Ajt-al—^. C1i^L£_jol«q (j_-Q (jjJL_xJ 
j_j_^I j a i J > ii A_il j] '. j a q\l jLaJL^I Sj_li ^ aJh J-T_ul jn'l J (A_J^JJ_jo)J 
Uj_£3 La£ — Ail A jj g aJI ...<1^ J-J^a-3l ^ LaJb j\i \ >hj A -s > ^i j VU -> 

IJI f *q\ H^ jjJlJLj jl j_->_uill (jl ^c_jJaljll (J^q l^_gJ ...<j^aJ 1 1 j r> 6jj_jLj ^ 
_Lq_a jj_c. j\ j!>Lg_ll ji j^^ll j j g la ciiij ^ (J>jLHIj AjII jj jl a > ^i L aJ ^ a 

Jaj_jj_j Lo_ia AJLa^joa jJl£VI A > ^i q\| j-£li jl 1 1 jl ft l_Lj^j_jj c^tLkll ^ 
jjj^ll jl— Jj ^-JjjljaL^jjl Jj_j JajjJb ^ t-*\ £ uij j_A t^lLLA ^^o_allj jLjoiJ^l-J 
j^Q C <> >^ij (j-^-QJ l^» J- 3 ' (j^ A-SJ-a-^Jl ...1969 A-C- J^-^^ ?r)n >n ^g-Lc 
i— lljj H)\\ £-}\-l-l Vj ^J-S-J V (J-AIj^. A_il j_A Aj C1jL& jJlll 6^_A J-j^iJ J- Jt ^ a ^ 

a ^j >>iqH 6 1a Aj 1 \ \ ^Jliij-jJl ±j^\ Jl£ J_a .. JL*]| ^k a_c.jL^1a]| 
j_A ^aJJ ?^jiajVI c-l-^-j^ AiL^ ^ \ ^\) > ^al q 1 J-Joj jj^ j_>a ^A j qj q ^> C'\ 'il ^ j\\ 
Aj-cI i la > ^il jLo_alj t _ il ) £ j-^q 1 (jl h q ill ^^1 jj > tallj (jj ^ ^ niull c_ja1^j 
CjU_^^a]| ^j-^-j ^"j-jJajj CJJj ^ )nl (^llj AiLLk-o AjJLjJa_a tllVL^jI A_aul_J 
? jVI ^5^-^ J-°-^' ^ In >n J-C- -lajj gil duJ aJ ml ^^jll 
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Apple iPhone 4 

.A-a^uii i^Ipja^i J\ Apple 

iritis J^aia c^uaijii !j^»iii! 
■■■J j"^jj^j rt 5 4^! ^i^ii 

fL&j 1GHz Apple A4 

.iOS 4 ^^J J^L&tf! 

Iajju Jig -)11 (jl ^A (jj^^luLaJl 
£jj 4> lJuU AiUaj ^1^ 

>Ii MicroSIM 



■^ 



Alex eReader 






^>ajj Android J^*-«2 fblaj 
b$Ubj 0-^ 2Gb 5^ S>S)j 

pjH (j-a Sj-£lJ 4-5liaj &\ A Vi t <ib 

Sfiji) AiUaj ...microSD 
S^b*laj WiFi -11 Jjj-Ia 6^ 




Motorola Doid X 

J\ J-uaj JJl\ 4-iLkUl 4j>S1Lj Jjndntiu 8 -M ^ <1jia\J^j J£\ 4.3 £JLj ^211 Al^iUbfl 

AiUaj ^ isytfi) MicroSD 4^ Ji^ 0* 16Gb l^! ^A-4 g*^J 8Gb 

J ±41ju jb^J) ...oV! SJjIaI) i^ill Lij)j4i) J-ubai <> uu >$i <(jt$^ & 16Gb -* 

.GPSj WiFi Ji* V«^ **UiiJl ^j Android 2.1 J*i-£S11 ^Uai ^ <Oap 



Sony Ericsson XPERIA X1 

Jjbau £)>u£jj) c^J-w ^>«« LH» •^•^ (f& <-^-* 
...CJl^Luj Joi <U£ SAiljil CaJbS (J^-uj ^Jj Sjjjtij 4_*-4 

Android J^b^i fb& ^i* x«Jbu jj^J) jl^J) 

£JLj )jj-aUj o^j 4 ^i-H ^b^. ^lijj OS 1.6 

(jj^i jb^_aJi ...Jj "i^jjtjrt 8 ^b-^ij^i 1 g*i atj s 
AiUaj ^JlAl^b b$libj 4>i4j 1Gb cV^ s >^^ 
AiUaj ^ ^yaj) microSD £jj <> S>sjj 
GPS -Jlj WiFi -II Jj^j ^J "J 1 ^ 1 fr* (8Gb -* 







HTC Desire 

Android J^b^i ^blaj ^1p jUU-Vb Jaju ^uii )1a J^aiS?) 
...Qualcomm Snapdragon 1GHz ^b^j OS, v2.1 

32Gb ^ b^Jbj o-^ 1Gb 5W ij&yj** jb^J) 
4iUaj ^iD a^j^I) microSD ^ u-* ^^ AiUaj ^\aV\ uib 
^jjJLaJ) ^j>4lj ijiajj WiFi -II b>»iA ...jl^l 2r* (4Gb -j 

.FM jrfJlj ^bj cjb>ajl« GPS 



FujiFilm FinePixXPIO 

bfUjj CiLuaijAJ Jj-ajj SjjA-aJl ij^b^lj dlA 
J!jU ^jiiu-^!^ 4Lua-LJ) SUVl l)>^ (A 

f bJ] dJbuxa ^^-2 i^J-^ <-flJJ^ L$' C5^ ^^-^J^< 

UILojj Jj < nSjji t j <i 12.2 (^! J-uaj Ujj-ua! 
j-iAA j)a1aj ^>*^ (Zoom) Sjj-«ai) jjj-Sj 
0*-^ ...O^! 2.7 i ^ nti n< LH^P ^H ...^J-* 
Jj iljo-abill dlA ^>I1aj mb jjJji Jj -> . .n dll^ 

30 Jj| (Frame Rate) >Vl jl*- J^H 

4»aLiaj Aibuaj bjjj-ua ^jj^j i u (illll Jjua j^ L ua 

.SDHC Memory Card £>» (> S>sjj 
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A\<< n\<\\\ <j£j ...U JjL^JJ \$\ ^ Jj-UJ ^ 1 Ijfl ^ j£lj <ji (J ^j <jOl| C-jU <r*lllj Cl£K ni flit <J"* «^«i-*^ ^-AJJ n Ht 0*1 ^ fl ^ 

J-aJl -i^) P^ C)*J ^ h>\ }\ ^ ^ Jj-^J^ t n 1 £ j S-IaIj <j-A ^j-^i L-juC'L^Aj d£K nirt aJIjj ^Jl CJJl ^oll AjJSjJLaJl 

.I4J (J mil all 

^^ LAJlj-21 JjA^ Jj-^ £uh <J^\ jlj-^VI < fll ^ £>* 1^-aIj-LIj HjI * <u -% a jJjJaS j-A <Lfi j-IAj <ji < j ^j La *Jbl <jl 

.JjLa. £)j ^pAi I^JLa £jj^Jb Jji ^V ^U-uJl £jJ CuLk £jji ^.La 
AjJ) J-^J La J-a ^-uiLoIj Loj AilVn ml j Igo* jLuaJlj A \\\ II 4JIJI ^Jp Jaju <jl < j ^j SAijJL-all jJLlaaj jtSSVIj CJbUJl 

.jjJaullj 4_£jjlaIJj aIaJI j &jtua_aJl <j_a &u * "^ <-MT ^4 1$ J-^^ U" ^ >^ 
(-1 ualSl iJl — l^UljV jl UjjjJaU j! I fl n < n ao) I jjlfr Jaju <jl l-uxj ^l JaLlili <&1j JJ-aJ £l LLis- jl W\<\\\ lift (j-4 
Ia_£ c>^J ...iSJ-^-^J c£J^ <^i ^llj ^i<\\,t,ll alj*i u\A jJfc j-a1 <j-£ f t a 1 ^ ft j^* 4 -^ L-<» (ji JJ_^J <ji AjIJj LLi-C- ...- A-aLaJj 
(jUj^j < 11 ^jIaUJI <jj-1A £)) AJajjLa. JlL£| *.!£ £a ^^L-dj^VI (jjf\ mallj Aj*jjJalJ jJl,<noll ^^-A SjoaII <jLj <jn tjll JU1 j tj 

.SIajIaII juLHII ^1 Jj-Ldj]jj di^ull liA jLuaa -Jj-Iaj J-a.1 ^ ^LmAVI Aliti Jj Ajjjj_Ja CjjJ^Jj ^ ^^^ ^Ift <j! jIj^I 
Jj_2 Ax^iaj a_L a] (ijj)jJLa j-A La (JJJJ ^Ualaj ^a! g> j-A La (jjj (jj& <ji t nl g> Aijjux]) jJl i<m ^j-^ <>1 J^ ^^ ^-^ 
JajJflyAi ji Sjj^i ^ <\ ( jJflll4 >1^J^ V ...A-ojJjilij CLl^jJj (jjpuMA (jj-2 jj-«i dU-A (jj^J V) <j au ...(j^l&llj A-ujjjjJj 

?bL*I ...j ^a*i^ oil Jljfli SU^j j£fl ^1^ AJaiuJj dlA Axolaj ^jJj (jn ^ nil) jj jJuaa!) ^j ^j < n\ J-A j ?Aa_Jaj <j^ ?f La 
^Ji (^^J-J (^^1 (jjjLuiVI j-A Aijx^I) jS-2 ...Aijx^I) ji£ <^L^ jA ( jj mil ?j£il! 4\\\ m CjU j ^ o (JJJ^j ^jj ^^JJ ^jJj L» 



/ 



< 



J 



1 




dJuA A JJ^*i <j J J 4 flij ^ Jj^A 4^2 A£j)Xa £j-ujjjj (jLuJVI > jl^- S-iLJ ^£ Aj-^jJI Jj-AJ J-A A^jxaII j&L Jj) <^oll 
.AjIIoIa ujb-uii ji (^ij m <j j J t £*\ \ 1 \ jja\ ^ ^jiaj-aJj ^a Axlaj Aljuuta f jjb lJjLxaIjj ajLxII 
yp (^jJli ^ It ^ j < 11 ^ilj J-^J JJ^i cH M^^ <" <^i SbVI Qj^J * " tyj ^ a <_$) Jljfl) ^il 6j^lj2 He- iAija-all j£fl 
^j-ujJjL-aj 4jUg> JjL^ J S < m ^-^ SJjJla CJl^JJj) ^Jj Jj-^jilj >-4j 4^ij ^ all ^Iq ^11 JjIajj a^j! njj A^-Sjjla ^-ujIjJ 
4jjJdIl CJUlUjaJb UjAjxa ^j£j V) 4^^ ^513511 j ^5^1 ^I^VI ...^JaaJ) jx± Ajfl LaJ iaalaj A^^xa AjJL&j Ajj^J 
^j-aJxll ^I^VI >ft dU <\"\ -y ail ^jL ^Ul ^I^VI i^JUll ^IaaIIj gli^l jxP ^1 Jli-ui! ^ UjjC-j CjUjjIIj jU-ui^Ij 
yl& j-^uiUaI) ^jLajVI (JJ^L Ijjxo^jj 6j< 11 ^j <ji ^o*i ^ oil Jljfli Aj3oI (j^ 4 ^ Lf^ ^bll j-A c^j-li CjLaIIj tji ^JIaII 
uij^uij ...Inlt aj ^ a ^ 4jUtllj AoAkit uajLlaII AjaaL AJj Jj^^jil (J-Iaj pl^VI )>iAj ...A^j ^ V1 AjC- AoajoI) ^^j ^ 
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i^ <^LajI j-£lj*aj Aj °il q *j Aj-aJP j^lj-* S^Vj ^^xjJaJl <j-a n j < r^j < 11 AJlfl A£jx-ail j£-2 fraj ^ a ^Jl Jj-^jll .1L& AJI (jjl 
* ft*i a ail CJLaLaJ ^£ A^jLumI) ^ <-a£-jj-uj * 1 o -s II <jV S^^C-jJa J ^ nijj ...a$ ujJjI * 0*1 ^ oil Jlj£l ^.iAj * ft* -s oil 

£ VI o-O^I J-aLc- jt ft 11 i nl ^j-2 Ijjj q\ In It*, pljj ^J 1 *-* t< ft la * ft* ^ ft fL-uub AtA \\\ AjjjJI &.U& jyLau J-al <j^ 

AaiaJ Sjail L^JluLj ^Sp JajiIIj jlaSl At uaj HjjSI Jj ^ <\\ Ajj Aj3 (j^xll Jk rr * W\ ^jJl * o*i -s oil f-L-uul LULaj Jjb 

?«jIHI| filA >JljJ jl JtiUHll jUsjjIj 5-Jj.lA-a 
...IflJjJajj t^x^aji AjuuiUaII Alull JjLa Jc- JajlII ^L £l luj LLfc A_a,jjJxail CJljla^Jli „."V J^V' I a* ^J-V^ 
J-£ H-aJI JLaj g «^>i AJLa ^Jl Jj-a^JI J-ai <j-a £iljP'<nl SLaj &AJJ Aiaa-a AjLpj ^Jl jrLLaj LJUlaP ^A CJljJa_aJl 6lA 

.U j-uiL AjU til H-aJI >-J o-*J djJa^ 
sj-aij £)i < J ^J cf^l J- a -*Jt ...CJLaja-aJl AjJjj-uta (j-UbJj .JljSVI A^jj-uLa -^jVI AAjilb - jjfc diaJl \±Jb ^ A-alil La 
/-fl (JjjC'ljil «iij-SVI igj* hi ft ^^Ic- jtaJVI >A <-jj1 hall ...Aj^-uiIj AjLia S^jIJ ^fl Ja $£>aj AjLJsj bLaC- £j% £l <-xau 

. ^jbuaj ->ft jJjJa2 ^Ulbj Sfji jj^ull 
A^uijAaIU J jj iri^d (u*^ U3lt ftl ^ ft (jA ±L±xl) ^ AiLou jjfc Laa) grj <nj VI ^*^ S a lit lit aj-^-Lj JjuJu Vjl I ijl ^ 
At ft! ^11 j I A_ouj1a]| AjIp ...CIuj j£ ^j Sj-ujI JS ^ fiJj_^j-a 4^1-^1 a 1 1t'll I a-^-Jj (jLiajAl Sj£fl yr 1 <^>*i LajIj A t ftK II j 
J-o-C- ,jli taiitJlj < fl ^ 1 1 II j^J 4^l^l >^^l vV-^ ^-^ L)^J SJ^ ^ ft CJVla-aj A <nl -sit CJLajl.t.ftll (jA ^-J-il «1a J^JJ 4^ 
4jn ^ ni j-A AJ^- yln m La Jj^£ ...^alxll aj ^ftlb ^jj-a jl p^J-a ^1 ^LLJI /Jl ^-^JJ <j^ Aj^jlVill Ajojl till CJl.m.ni^ail 
^llo^l jl AJbl jjjlaj (J& Sjjlll A£!illal ^jJ (A-a^-all dl^J AJlijj ^jo-ui-a 4^ jJa^l t>"j) La A-a^-a f b! ^ jJlS VJ- 14 
^li-aJlj CJLajixAll (j-a a-£ |3 CjjSj <j] Ailtlll Aj^jlVill AjlatJl ajU ^| Jj-lll <j-^ <j-*-&J ...f I^VI llA ^jj < it Vil S^jJ-a. jliil 
^P SjJAll AJILpV Li^ a-^I life frjfa C^J Aj^jlVill i-uilj^l Sjjfl j!iLk jn A nill C^ali ^1 dH jjP ^>ki CJVl^a ^i 
a frjj La£ — ^ J^l j Aj£ o^*^ cf ^ J-alA-ail jri aJ ^all jj-aVI (illi L^aj >n \ A,<xLu La ^jUaj (j-C- A-ajLa jj-ai Jjl ^*ij *$& 
/^j_LJ CJliu jl) Ajjjj J-aljX- Jjl aj j A-^iljJ ^j ^uiLlail AjI^ A^uiLuil ^Jp Ajjxa (jj& <ji < J aj — AiUjJl «Ua_<-Aa 
.^ftl^ftll jlLua ^fl dli ^LS lil JLaLaJ! &> - lAjjuJu ^L^bj J^ljjdl ol& CJljLuw ^fl J^Jall ^Jp Sjjlllj 
JjS J-S J-a*j (jl ...UjILI ^^1 Aija-ail jad *x£>£l dl^j a 1 1t'll I SjiS j-a Sj-ujVI J^U-j Aj-ij-£ jj j t*i ^t ^j-aVI SjJa-aJl 
cAjVjLujj L5 J£ AjLaVb ^L Jj_Jaiil lift ^j -> uu i JLL Ja JJp ^ At jjlaJI ^a-aj Jj-aj_A]| Jj^Jaill AjI^jj ^j ^> uu Lr ^ 
...l^oJ) ^yi-uu /^Sil JjJjII ^Ij Jj-uajII Aj ^J^UI ^PJdl ^J^jj Alii nij j djlaal ^»Lal JoiljaJI J-^aj ^»A^ <t*i aJl ^Jp A-JaA 
jijft P AJ ojaj_ui ^alxJI uiaj ^^JaVlj Sf IjJilj Aijjuail ^ JLkll Cj_a£ ...^jLailj ^jlauxll ^£>&\ jJb t-jjlla-ail ^-PjJl 
a ^ qll j A-ujtjiltj Jj 1 ajjl ^jp A-jjli j-jjJajj jJ-aVI ^il djJaj AJLjjJaj djxaLj c-j^LujIj 6j-aJ A j 1 o P ^ j-jVI 

_<b A^ij^ftll J-a| jxll 

>ai fLuuj J& JJ-Sj^l ^^ ...ialfl Aj-uiU-ui jl AjJLuiSl ^jSJ VI c-^uau If! JjLa jLajj ^ jaaiill 4^1 J^l CJ!ila-AAll 

.A jt jj U A-a-ni£ <jjL&Jj Ja-uu ^LLui CJ^I ^ nioll AjLu A <^>l ^11 JjLall (j\ — (t j o -s (jjl uflj^ui — Ajuaj Aijjt—aJSI 

"j^aLg-ail" ALa-a j> 8 f^ J ^1 (J ^jVl S>aii 
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